2-Chloro-2-phenylethylamine as a mechanistic probe and active site-directed inhibitor of monoamine oxidase from bovine liver mitochondria.
The reaction of 2-chloro-2-phenylethylamine with monoamine oxidase B was investigated to study the mechanism of this enzyme and its inactivation by this compound. 2-Chloro-2-phenylethylamine is a substrate with a Km of 30 microM and a turnover number of 80 min-1 at pH 6.5 at 30 degrees C. Incubation of 2-chloro-2-phenylethylamine with the enzyme led to the normal oxidation product, 2-chloro-2-phenylacetaldehyde, but only traces (0.25 mol%) of 2-phenylacetaldehyde, the product anticipated if the oxidation of substrate involved a stabilized carbanion at C-1 and elimination of chloride ion. These data suggest that a carbanion is not a likely intermediate in the oxidation of amines by monoamine oxidase. During the mechanistic studies we noted time-dependent inactivation of monoamine oxidase B by 2-chloro-2-phenylethylamine under both aerobic and anaerobic conditions. Inactivation was not reversible. Aerobically 2-chloro-2-phenylethylamine is oxidized to 2-chloro-2-phenylacetaldehyde which covalently modifies the enzyme (tau 1/2 = 40 min). Benzyl alcohol, a substrate analog, gives substantial protection against inactivation under aerobic conditions (tau 1/2 = 320 min), suggesting that an active site residue is modified. Anaerobic reaction of 2-chloro-2-phenylethylamine with monoamine oxidase B probably proceeds by direct alkylation of an enzyme residue (tau 1/2 = 140 min). Reduction with [3H]NaBH4 of the inactivated enzyme gave from 0 to 0.7 and from 4.5 to 5.6 mol of hydride incorporation for enzyme inactivated anaerobically and aerobically, respectively. The latter results are in agreement with inactivation by unmodified inhibitor and inactivation by oxidized inhibitor for the anaerobic and aerobic reactions, respectively. It is suggested that 2-chloro-2-phenylethylamine or its oxidation product 2-chloro-2-phenylacetaldehyde may serve as an active site affinity reagent for monoamine oxidase.